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Dear Sir: 

I, Robert B. Petersen, Ph.D. declare as follows: 

1 . I am an Associate Professor of Pathology and Neuroscience at Case 
Western Reserve University. 

2. I have been conducting research in the field of prion disease for 12 years. 
My research expertise encompasses the fields of cell and molecular 
biology of prion disease. My education, awards and honors, professional 
society memberships, relevant training and work experience, publications, 
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published abstracts and invited lectures and committee memberships are 
set forth in the attached Curriculum Vitae. 

3 . I have worked with recombinant models for the past 1 9 years in which 
proteins were expressed and analyzed. 

4. The objective of this declaration is to evaluate the risks of pituitary 
derived versus recombinant derived bovine grov^h hormone for the 
development of Mad Cow disease. 

5. Prior to preparing this declaration, I reviewed and became familiar with 
the following: (1) U.S. Patent No. 3,265,579 (hereinafter "Daniel's'*); (2) 
U.S. Patent Application No. 487, 312 (hereinafter the "312 Application"); 
(3) the opinion of the U.S. Board of Patent Appeals and Interferences, 
Appeal No. 1998-1851 (March 26, 2003); and (4) Prusiner, Proc Natl 
Acad SciUSA 95: 13363. 

6. I have concluded that recombinant bovine growth hormone poses 
essentially no risk of causing Mad Cow disease whereas the pituitary 
derived hormone has a high risk, if Mad Cow disease is present in the 
population. 

Bovine Growth Hormone 

7. Bovine grov^h hormone, BGH, is a bovine derived protein comprised of 
191 amino acids. BGH is produced in the pituitary, which is located deep 
in the brain near the brainstem. Since hormones are produced in the body 
in vanishingly small quantities, BGH is purified from the pooled pituitary 
glands from many cattle. These pools are typically on the order of greater 
thanl ,000 pituitary glands. 

8. A recombinant form of BGH is used in agriculture in the US to promote 
growth and milk production in cows. The recombinant BGH is 

administered to cows by subcutaneous injection 
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[http://wvm.monsantodairyxom/about/benefits/att3.html; 
http://www.fda.gov/cvm/efoi/section2/140872.pdf]. The recombinant 
fomi is produced using DNA vectors transformed into unicellular 
organisms. 

BSE 

9. Bovine spongiform encephalopathy, BSE, or "Mad Cow" is a disease of 
cattle that was recognized in the United Kingdom in the mid-1980s. The 
disease was found to be a prion disease. Prions are a novel class of 
infectious agents lacking a nucleic acid genome and comprised primarily, 
if not only, of protein. The prion protein, which is a normal cellular 
protein, is believed to undergo a change in conformation rendering it 
pathogenic. 

10. BSE is believed to have arisen from the ingestion of contaminated feed 
derived from scrapie-infected sheep. Scrapie was the first prion disease 
recognized and affects sheep and goats. Once cattle became infected, a 
cycle was formed due to the practice of using rendered cattle in feed. 
From cattle, the disease spread to the London zoo, domestic cats, and, in 
1996, the first recognized case of the human disease variant Creutzfeldt- 
Jakob disease (vCJD). 

While the UK, Europe and Japan currently test cattle for BSE only limited 
testing is done in the US. Testing is both difficult and expensive, taking at 
least a day to perform. These tests were not available prior to the late 
1990s. In fact, the first case of BSE was not noted until around 1985. The 
tests currently in use the brainstem as the test substrate since it contains 
uniformly high amounts of the prion. The gold standard test is the 
bioassay in which brain homogenate is injected into the brain of a 
susceptible animal. However, this test is not practical for routine 
screening since the latency period before disease development is in excess 
of 60 days. ^ 
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BSE has the potential to severely impact the US economy as evidenced by 
the regulation of its possession, use or transfer (9CFR121 .3) promulgated 
under the Public Health Security and Bioterrorism Preparedness and 
Response Act of 2002 (PL 107-188). In the years following the outbreak 
of BSE, the UK is estimated to have lost approximately $3 billion to the 
ban of importation of beef from the UK. Due to the difference in size of 
the US cattle industry, the impact of BSE on the US would be greater by at 
least an order of magnitude. 

Given the economic and safety risks BSE presents, regulatory agencies 
should not allow the use of pituitary derived BGH in cows, especially 
given the availability of the safe recombinant form. 



Creutzfeldt- Jakob disease, CJD, is a progressive neurological disease of 
humans that occurs sporadically, by inheritance, or by infection. It is also 
believed to be caused by prions. Both CJD and vCJD are invariably fatal 
and diagnosis is only possible post-mortem. 

Infection of humans with CJD has come about by the use of contaminated 
corneas and dura mater grafts, surgical instruments, growth hormone and 
contaminated beef The last cause results in variant CJD, vCJD, that has 
been found in individuals decades younger than the age typically 
associated with CJD, 28 years old versus 55-60 years of age. The 
correlation of vCJD with BSE resulted in plummeting demand for beef in 
the UK and Europe. For example, after the discovery of BSE in Italy 
demand for beef dropped 70% ovemight. 

CJD has also been caused in humans who received human growth 

hormone derived from pools of human pituitaries. Human growth 

hormone has been used to treat some forms of growth disorders since the 

1 960s. In the 1 970s in the US and the UK use of pituitary derived growth 
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hormone contaminated by prions resulted in CJD in the recipients. This 
unfortimate occurrence was repeated in France the mid-1980s where two 
contaminated lots of growth hormone were produced. Over 200 of the 
children treated with the contaminated growth hormone developed CJD. 

17. These cases of iatrogenic CJD prompted the adoption in the US and 
Europe of using recombinant human growth hormone for treatment (rather 
than the previously used pituitary derived form) since recombinarit 
production precludes the co-purification of the prion disease agent, and 
consequently has no risk of transmitting CJD. (This is discussed in more 
detail, below.) 

BSE Risk Associated with Pituitary Derived BGH 

1 8. There is a risk of BSE associated with the use in cattle of pituitary derived 
growth hormone. 

19. Central nervous system tissue, including the brainstem, is a source of 
infectious prions that cause BSE. 

20. The location of the pituitary gland makes it susceptible to contamination 
from infectious agents found in the brain and particularly from the 
brainstem. It is difficult to extract the pituitary from the brain without 
contamination. This is compoxmded by the pooling of thousands of 
pituitary glands to isolate useable amounts of growth hormone. 

21 . If pituitaries in the pool used to purify the pituitary derived form of BGH 
were infected, then standard purification techniques (like those described 
in Daniels) would not remove the BSE agent. (In other words, the Daniels 
method would co-purify the BSE agent if it was present in the pituitary 
starting material.) 
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22. Moreover, the method of administering cows with BGH (inoculation) 
would allow transmission of BSE if the hormone used was contaminated, 
as occurred in the human cases (see above). 

23. The risk with pituitary derived BGH is enhanced by the fact that (a) 
testing cows for BSE, or testing samples of the BGH, is difficult and not 
routinely done in the US; (b) many pituitaries are needed to get enough 
hormone for use; (c) if a cow were infected, it would be difficult to extract 
pituitary without contamination from brain/brainstem resulting in 
contaminated BGH. 

Recombinant BGH 

24. The '312 Application describes the production of bovine growth hormone 
through recombinant technology. That is, it describes the production of 
the hormone by transforming an organism with the gene that encodes 
BGH and causing the organism to express relatively large quantities of the 
hormone. 

25. The prion protein, which is the major if not only constituent of prions, has 
only been fouhd in mammals. 

26. Recombinant proteins are generally produced by heterologous expression 
in bacteria. The switch to a bacterially produced recombinant hormone 
would prevent the possibility of co-purifying a prion since the bacteria is 
incapable of making a prion. 

27. In addition, the reagents used in the production of the recombinant 
hormone are also without risk for providing contaminating prions making 
the purified recombinant growth hormone essentially risk free. 
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28, The use of a recombinant proteiB source results in au easier purification 



tissue only some cells express and that at low levels. 

29. Additionally, the production of the BGH by recombinant methods yields 
only one isofonn of BGH. In comparison, natural BGH is produced as 
four different allelic and splice variants yielding four BGH isoforms. In 
short, pituitary derived BGH will consist of multiple isoforms whereas the 
recombinant BGH will consist of only one isoform. 



30. I hereby declare that all statements made herein of my own knowledge are 
true and all statements made on information and belief are believed to be 
true and further Ihese statements were made with the knowledge that 
willful felse statements and the like are pxmishable by £me or 
imprisonment or both under Section 1001 of Title 18 of the United States 
Code^ and such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon^ or any patent to which this verified 
statement is directed. 



and a product of hi^er purity than the forai of hormone purified from 
pituitary tissue. The ease of purification is the result of all cells in the 
sample expressing high levels of the recombinant protein whereas in the 
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Education: 

1981 BS, Biochemistry, University of Minnesota, Graduated Magna Cum Laude 
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American Journal of Human Genetics 
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American Association for the Advancement of Science, 1981- present 
American Society for Microbiology, 1984-present 
American Society for Neuroscience, 1992- present 
American Chemical Society, 1995-199 
American Society for Cell Biology, 1997- present 
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School of Medicine 
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Member of the Alzheimer Center 1992- present 

Judge: Irwin Lepow Medical Student Research Day, 1995, 

Case Western Reserve University 

Institutional Animal Care and Use Conunittee (IACUC)-1997- present 

Institutional Animal Care and Use Committee (lACUC)- Chair 1998-2001. 

Institutional Animal Care and Use Committee (lACUC)- Executive Committee- 1997-2001. 
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Conference Committees: 

Scientific Advisory Committee: Neurodegenerative Disorders: Common Molecular Mechanisms. Ocho 
Rios, Jamaica. February 23-28, 1997. 

Scientific Advisory Committee: Neurodegenerative Disorders: Common Molecular Mechanisms. Ocho 
Rios, Jamaica. February 23-28, 1998. 



Session Chair 

Neurodegenerative Disorders: Common Molecular Mechanisms. 
.Rios, Jamaica. April 10-15, 1994. 

Neurodegenerative Disorders: Common Molecular Mechanisms. 
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Molecular Biology and Genetics. Ocho 
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I. Petersen RB, Richardson SL, Chen SG, Parchi P, Urig CB, Gambetti P. The prion protein 1 78^'" mutation 
alters processing in a transfected human cell line. Society for Neuroscience, Miami Beach, Florida, 
November 1994. 
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16. Petersen RB (lecturer). Prions: From Protein to Pathogen. American Society of Clinical Pathologists 
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